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Background: Data from general psychology suggest that body self-evaluation is linked to self-esteem and social
emotions. Although these emotions are fragile in individuals with borderline personality disorder (BPD), body
self-evaluation is clearly understudied in BPD research.
Methods: A total of 200 women took part in the study: 80 female BPD patients, and 47 healthy and 73 clinical
controls including post-traumatic stress disorder (PTSD) after childhood sexual abuse (CSA). Diagnoses were
established through standardised interviews conducted by experienced psychologists. The participants used the
Survey of Body Areas to indicate which areas of their own bodies they liked or disliked and to mark the locations
of physical scars.
Results: Compared to healthy controls, both BPD patients and patients with PTSD after CSA had a predominantly
negative body self-evaluation (Cohen’s d = 1.42 and 1.38, respectively). As indicated by multilevel analyses, scars
were related to a negative evaluation of the affected areas in BPD patients, but not in the control groups. Subgroup
analyses revealed that the negative body self-evaluation applies to both BPD patients with and without PTSD or
reported CSA.
Conclusions: BPD patients show a negative body self-evaluation which is associated with the presence of scars but
not with CSA.
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Individuals with borderline personality disorder (BPD) typ-
ically suffer from a complex of low self-esteem, negative
self-concept and from negative social emotions such as
guilt or shame [1-3]. Previous research from general psych-
ology has linked these aspects to body self-evaluation [4-6],
but this field is clearly understudied in BPD research. Pio-
neering data on the body self-evaluation in patients
with an established diagnosis of BPD indicate that this
patient group reports a more negative body evaluation* Correspondence: nikolaus.kleindienst@zi-mannheim.de
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distribution, and reproduction in any mediumthan healthy controls or psychiatric controls with con-
ditions such as bulimia nervosa [7,8]. As these studies
are published in German and Japanese, respectively,
many readers have to rely on studies, which have either
been carried out in samples with BPD features [9,10] or in
samples diagnosed with self-rating questionnaires [11,12].
The data by Muehlenkamp et al. [9,10] indicate that a
negative evaluation of one’s own appearance might aggra-
vate non-suicidal self-injury (NSSI) in adolescents and in
patients with eating disorders. The data by Sansone et al.
[11,12] confirm that BPD features are related to less com-
fort with the own body and suggest a link between a nega-
tive body image and social avoidance.tral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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BPD may possibly be explained by the presence of vis-
ible scars. Up to 90% of BPD patients engage in repeti-
tive NSSI behaviours. The most common forms of NSSI
are superficial cutting, scratching, or burning the skin
with a cigarette [13,14], and such injuries often result in
numerous scars [15]. Several authors have reported that
BPD patients hide these characteristic scars out of antici-
pation of stigmatisation related to the diagnosis of BPD
and self-harm [2,16]. BPD patients might be especially
sensitive to stigmatising labelling processes as (i) they are
highly sensitive to social exclusion [17], and (ii) self-stigma
has been shown to play a greater role in BPD than in some
other psychiatric disorders such as social phobia [18]. On
the other hand, social evaluation of NSSI was found to be
ambiguous in adolescents [19]; and a self-harm behaviour
might foster social affiliation and group identity [20]. This
is in line with reports of social contagion with respect to
NSSI in BPD groups [21].
The ambiguity in the evaluation of scars might also re-
sult from the diversity of intentions related to NSSI.
Functional analyses have revealed a wide spectrum of
concurrent and alternative motives involved in acts of
NSSI such as “reduction of negative feelings” and “self-
punishment” [14]. Analysis of the prominence of specific
motives indicates that most scars bring up reminders of
highly aversive emotions [14,22]. Consistent with this,
BPD patients frequently admit that they sometimes suc-
cumb to the urge of cutting against their own will. These
might be some of the reasons why many self-injurers
have negative emotions towards their scars and often
state that they harm the arms or legs “because the
wounds can be hidden under clothing” [23]. However, it
has also been speculated that some patients “feel a smug
pride in [their own] scars” [24] and show them off “like
soldiers who wear medals and need to be admired for
their bravery in battle” [25]. Trauma research further
fosters the concept that the memories related to a spe-
cific scar can impact the evaluation of that scar. In a
study on victims of interpersonal violence, Weaver et al.
[26] found evidence that scars or marks that are remin-
iscent of unpleasant memories are evaluated more nega-
tively than scars that do not bear any special emotional
meaning. In sum, there is some preliminary evidence
linking scars in BPD patients to both a negative body self-
evaluation and to further issues such as social withdrawal.
However, the paucity of specific data suggests a systematic
investigation including BPD patients, healthy controls (to
assess the magnitude of the problem) and clinical controls
(to test for the specificity of the findings).
The first aim of the present study was to quantify dif-
ferences in body self-evaluation between BPD patients
and both healthy and clinical controls. Second, we exam-
ined the relationship between body self-evaluation andscars in BPD patients. Finally, we investigated the clin-
ical specificity of this supposed relationship. The clinical
controls in this study were patients with post-traumatic
stress disorder (PTSD) after childhood sexual abuse
(CSA), and with anxiety disorders other than PTSD.Methods
Participants
Study participants were recruited between August 2008
and July 2011. BPD and clinical control patients were re-
cruited from wait-lists at the Department of Psycho-
somatic Medicine and Psychotherapy at the Central
Institute of Mental Health in Mannheim, Germany and
through referrals from therapists. In addition, clinical
controls and healthy controls were recruited through
local newspaper advertisments, and the study was publi-
cised through newspaper articles.
Individuals meeting the following criteria were eligible
for the study:
– Female
– Aged between 18 and 65 years
– Fluency in German language
– Either a diagnosis of BPD, PTSD after CSA, or other
anxiety disorder (clinical controls), or absence of
both BPD and of Axis I disorders (healthy controls)
– No diagnosis of schizophrenia (lifetime) or
intellectual disability.
Of 323 prospective subjects assessed for eligibility, 29
chose not to participate, and 47 did not meet the inclu-
sion criteria. Of the 247 who provided written informed
consent, 39 did not return the screening questionnaires,
and 8 had to be excluded from the analyses as essential
data were missing. This resulted in a final sample of 200
evaluable subjects. Particpants were classified as being in
one of four groups: (i) BPD according to DSM-IV, (ii)
PTSD according to DSM-IV, but no BPD, (iii) anxiety
disorders according to DSM-IV, but no PTSD and no
BPD, and (iv) healthy controls with neither an Axis I dis-
order nor BPD. The study was approved by the respon-
sible ethics board of the Medical Faculty Mannheim at
Heidelberg University.
Assessments
Diagnostic procedure and questionnaires
Diagnostic criteria for BPD were assessed using the
International Personality Disorder Examination IPDE;
[27]. Anxiety disorders including PTSD were diagnosed
according to the Structured Clinical Interview for DSM-
IV Axis I (SCID I); [28]. Healthy controls were screened
for psychiatric disorders using the SCID I and the BPD
section of the IPDE. All interviews were assessed by
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administer these instruments.
The clinical assessment included self-rating instruments
for severity of borderline symptomatology Borderline
Symptom List [BSL-23]; [29] and PTSD symptoms Post-
traumatic Stress Diagnostic Scale [PDS]; [30] as well as for
childhood trauma including sexual abuse Childhood
Trauma Questionnaire [CTQ]; [31]. Following the cutoff-
scores recommended by Bernstein et al. [31], patients with
a score ≥ 13 on the subscale Sexual Abuse of the CTQ
were considered to be victims of severe CSA, while pa-
tients with a score < 6 on this subscales were considered
to have no history of CSA.
Assessment of body evaluation and of scars
Body self-evaluation was based on the Survey of Body
Areas (SBA), which is similar to the widely used German
Pain Questionnaire developed by the German section of
the International Association for the Study of Pain [32].
The English version of this newly developed open source
assessment instrument is described in detail at http://
www.sci-mate.org/item.php?id=19606. Briefly, respon-
dents are asked to colour in a pair of female standar-
dised drawings (i.e., front and back), using different
coloured crayons to indicate which of their own body
areas they either like or dislike. Green is used to code
for positively rated areas and red for negatively rated
areas; neutral areas are left unmarked. For a numerical
evaluation, the standardised drawing is divided into 43
areas. Positively rated areas are coded with +1; nega-
tively rated are coded with −1; and neutral and ambigu-
ous areas (rated both positively and negatively) are
coded with 0. This allows the calculation of several indi-
ces, including the number of positively and negatively
rated areas (both ranging from 0 to 43) and mean values
(ranging from −1 to +1), which are calculated as un-
weighted arithmetic means of the 43 body areas.
To assess the reliability of the SBA, several key indices
were tested. To assess retest reliability, 20 patients with
PTSD after CSA were asked to fill in the SBA twice, with
a minimum of 7 days between the two assessments. Reli-
ability was high for all of the key indices, including the
positively rated areas (Pearson’s r = .884), the negatively
rated areas (r = .960), and the total numbers of areas
with scars (r = .870). Furthermore, convergent validity
was established from a sub-sample including 78 patients
with BPD, 36 patients with PTSD after CSA but without
BPD, and 41 healthy controls. As expected, key indices
of the SBA were highly correlated with body image as
assessed by the Appearance Evaluation and the Body
Areas Satisfaction Scales of the Multidimensional Body-
Self Relations Questionnaire (MBSRQ); [33]. The corre-
lations between the number of positively evaluated areas
and the Appearance Evaluation and the Body AreasSatisfaction Scales were .623 and .572, respectively.
Conversely, the correlations between the number of
negatively evaluated areas and the Appearance Evalu-
ation and the Body Areas Satisfaction Scales were -.516
and -.588 (all p-values < .001).
In this study, we provided a second identical pair of
standardised drawings (i.e., front and back) in which par-
ticipants were asked to sketch the location of any scars on
their own bodies. Besides establishing the number and dis-
tribution of scars, the information from these second stan-
dardised drawings was matched to the information on
evaluation of the respective body areas from the first stan-
dardised drawings. As regions that are typically affected by
scars (e.g., forearms) were expected to be rated differently
from regions that are rarely affected by scars (e.g., eyes),
adjusted scores were used for analyses addressing the po-
tential relation of scars and the evaluation of the respect-
ive body areas. To this end, the actual rating of the body
area j of participant i (areaij) was centred at the average
evaluation of the respective body area in the group of




Mean body ratings across the four groups were com-
pared by both a one-way analysis of variance (ANOVA)
and an analysis of covariance (ANCOVA) that adjusted
for age and for the total number of scars. Pair-wise post
hoc comparisons were Bonferroni-adjusted. For each
group, Bonferroni-adjusted one-sample t-tests were used
to test whether the average self-evaluation would differ
significantly from a neutral score of 0. This procedure
allowed us to test whether the BPD patients in our sam-
ple typically had predominantly positive or negative eval-
uations of their own bodies. However, as the majority of
BPD patients have co-occurring anxiety disorders includ-
ing PTSD, a more sophisticated approach was necessary
to disentangle the relations between the diagnoses under
investigation and the body evaluation. Accordingly, we
used multilevel analyses to simultaneously investigate the
relation between body evaluation and several psychiatric
diagnoses within one individual, and to analyse the rela-
tion between scars and body evaluation. Within these
hierarchical linear models, the evaluation of a specific
body area by a specific person (yij) was modelled by both
variables on the level of persons (Level 2 predictors) and
variables on the level of body areas (Level 1 predictors).
Level 2 included the main effects of the three psychiatric
diagnoses under investigation (BPD, PTSD, and other anx-
iety disorders) and the two covariates to be controlled for
(age and the total number of scars). Level 1 included both
the main effect of scars (yes/no) and the interactions be-
tween diagnoses and scars. Parameters were estimated
using restricted maximum likelihood estimates. The
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standard errors of fixed effects. Marginal residuals were
plotted against the predicted means to check for a poten-
tial misspecification, and Q-Q plots were used to check
for normality of the marginal residuals.
Statistical evaluation further included the extension of
Fisher’s exact test to polytomous contingency tables [34]
and Pearson’s correlation. Post-hoc comparisons and
subgroup analyses were carried out to narrow down the
findings of the primary analyses.
Cohen’s d with pooled standard deviation was used as
an estimate of between-group effect-sizes for continuous
data. Two-tailed p-values ≤ 0.05 were considered statisti-
cally significant. All statistical analyses were carried out
using SAS version 9.2.
Results
Participants
The total number of participants (n = 200) comprised 80
patients with BPD; 36 patients with PTSD after CSA but
without BPD; 37 patients with anxiety disorders other
than PTSD (mostly social phobia: 55.3%, panic disorder
with agoraphobia: 21.1%, panic disorder without agora-
phobia: 15.8%) and no BPD; and 47 healthy controls
without any psychiatric disorder. All participants were
adult females (range: 18 to 59 years; mean: 33.50 ±
10.57). As shown in Table 1, the average age was some-
what higher in the clinical control groups compared to
the BPD group and the healthy control group, resulting
in a significant difference (F = 2.73, df = 3,189, p = 0.045)
across the four groups. For further patient characteristics
at study entry see Table 1.
As the focus of this article is the description of BPD
patients, BPD patients with anxiety disorders were in-
cluded in the BPD group. On average, 3.5 co-occurring
current Axis I disorders, mostly PTSD (47.5%) and
major depressive disorder (38.8%) were observed in thisTable 1 Patient characteristics (mean ± standard deviation)
HC BPD
Age 31.23 ± 11.52 32.40 ±
Body Mass Index 24.74 ± 5.65 28.74 ±
Borderline Symptom List (BSL-23) 0.25 ± 0.34 2.37 ± 0
Sexual Abuse* 5.49 ± 1.97 13.46 ±
Physical Abuse* 5.53 ± 2.06 12.09 ±
Emotional Abuse* 7.27 ± 2.96 18.72 ±
Emotional Neglect* 8.23 ± 4.26 19.05 ±
Physical Neglect* 6.39 ± 2.66 12.26 ±
Experience of Inconsistence* 4.35 ± 2.19 11.28 ±
Number of Scars** 2.45 ± 2.66 34.22 ±
*Subscales from the CTQ.
**The number of scars only refers to patients who reported a numerical number. As
the numbers across the four groups.broad group of BPD patients. The average number of
co-occurring Axis I disorders in both clinical control
groups was 2.2: for PTSD patients, these were mostly
major depressive disorder (72.2%) and anxiety disorders
(38.9%); and for patients with other anxiety disorders,
they were mostly major depressive disorder (39.5%) and
other anxiety disorders (39.5%). There were more vic-
tims of severe CSA in the BPD group (58.1%) and the
PTSD group (88.9%) than in the group with other anx-
iety disorders (8.1%) and the healthy controls (6.4%).
Evaluation of body areas
Figure 1 indicates that BPD patients show different pat-
terns and overall evaluation of the own body than the
other groups. While green colours (denoting a positive
mean evaluation) are seen in healthy participants and in
patients with anxiety disorders other than PTSD, red
(denoting a negative mean evaluation) prevailed in pa-
tients with BPD. However, this finding does not seem to
be specific to BPD as much of the negative evaluation of
the own body is similar to the group of patients with
PTSD after CSA. Statistical testing supported this inter-
pretation of Figure 1. The mean evaluation of body areas
was significantly different across the four diagnostic
groups (F = 24.06, df = 3,191, p < 0.0001). This result was
fully confirmed when including age and the total number
of scars as covariates (F = 12.70, df = 5,167, p < 0.0001 for
the overall model and F = 20.69, df = 3,167, p < 0.0001 for
the effect of group). For both the analysis of variance
and the analysis of covariance, Bonferroni-corrected
post hoc analyses indicated four significant differences:
(i) between BPD patients and healthy controls (Cohen’s
d = 1.42), (ii) between BPD patients and patients with
anxiety disorders other than PTSD (d = 1.00), (iii) between
PTSD patients and healthy controls (d = 1.38), and (iv) be-
tween PTSD patients and patients with anxiety disorders
other than PTSD (d = 0.95).PTSD Other AD p
9.68 36.75 ± 9.24 35.84 ± 11.72 0.045
8.62 26.33 ± 8.70 25.63 ± 10.23 0.154
.94 1.61 ± 0.87 0.93 ± 0.74 < 0.001
7.94 19.11 ± 5.89 6.56 ± 4.89 < 0.001
6.77 11.69 ± 4.99 7.33 ± 4.16 < 0.001
5.87 18.97 ± 4.12 10.44 ± 5.75 < 0.001
5.34 20.27 ± 3.79 12.89 ± 6.61 < 0.001
5.75 12.17 ± 3.23 7.33 ± 3.76 < 0.001
3.99 11.57 ± 3.22 7.39 ± 3.78 < 0.001
52.42 18.50 ± 44.24 8.00 ± 18.85 < 0.001
for the skewed distribution a non-parametric test has been used to compare
Figure 1 Average evaluation of body areas and frequency of scars in A: healthy participants, B: Borderline Personality Disorder,
C: Anxiety Disorders other than PTSD, D: PTSD after CSA.
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healthy controls was significantly more positive than the
point of neutral evaluation (0.17 ± 0.35, p = 0.002). In con-
trast, the average rating in the group of BPD patients was
clearly negative (−0.34 ± 0.37, p < 0.001). The ratings in the
clinical control groups were in between: Those of PTSD
patients were generally negative (−0.24 ± 0.40, p < 0.001),
while no trend was seen for the patients with other anxiety
disorders (0.06 ± 0.43, p = 0.42).
To further illustrate these findings, we calculated per-
centages of participants in whom the positively rated
body areas outnumbered the negatively rated. In 61.7%of healthy controls, most body areas were rated as posi-
tive, compared to 11.3% of patients with BPD, 48.7% of
the clinical control patients with other anxiety disorders,
and 11.1% of patients with PTSD after CSA.
Presence of scars
The average percentage of body areas containing at least
one scar was significantly different between the four
diagnostic groups (p < 0.001). Of the 43 areas defined by
the SBA, BPD patients reported an average of 20.4% as
having a scar. The percentages for the other three
groups were 14.0% (PTSD after CSA), 7.6% (other
Figure 2 Body self-evaluation across the diagnostic groups. Values range from −1 (= 100% negative) to +1 (= 100% positive). Medians and
quartiles are marked by the lines of the boxes. Outliers are marked by a dot.
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trated in Figure 1, the most frequently affected areas in
the BPD group were the inner sides of the left and right
forearms (68.4% and 55.3%, respectively), followed by
the inferior region of the belly (47.4%) and the front side
of the left (40.8%) and right (36.8%) upper arms. Among
PTSD patients, the regions with the highest incidence of
scars were the inferior region of the belly (55.9%), the
inner sides of the left and right forearms (32.4% for ei-
ther side), and the right and the left shins (29.4% and
26.5%, respectively). Among patients with other anxiety
disorders, the highest incidences were reported for the
left and right shins (29.5% and 25.8%, respectively),
followed by the frontal sides of the right arm and fore-
arm (20.0% for both regions). Healthy controls mostly
reported scars on the right and the left shins (31.0% and
23.8%, respectively), the upper and inferior regions of
the belly (19.0% and 14.3%, respectively), and the hips
(11.9%).
Subgroup analyses for BPD patients with and without
PTSD or reported CSA
As a high percentage of BPD patients had either PTSD
or elevated scores of CSA, we decided to split the BPD
group into (a) a group of BPD patients without PTSD
and with no documented CSA (i.e. a score of 5 on the sub-
scale Sexual Abuse of the CTQ; n = 17), and (b) a group
of BPD patients with PTSD and/or CSA (i.e. a score ≥ 6
on the subscale Sexual Abuse of the CTQ; n = 63). The
corresponding subgroup analyses allowed to investigate
whether the predominantly negative evaluations in BPD
patients and the negative relation between these evalua-
tions and the presence of scars seen in these patients
might be related to PTSD or CSA.These post-hoc analyses revealed a clearly negative
body rating in either of the subgroups (−0.30 ± 0.31,
p = 0.001 for BPD patients without PTSD and without
CSA, and −0.35 ± 0.39, p < 0.001 for BPD patients with
PTSD and/or CSA). Accordingly, only a minority of pa-
tients from either subgroup rated more body areas posi-
tively than negatively (5.9% of the BPD patients without
PTSD or CSA, and 12.9% of the BPD patients with
PTSD and/or CSA). In either subgroup the predomin-
antly negative ratings were found in body areas with at
least one scar as well as in body areas unaffected by a
scar, although the adjusted evaluations of body areas
were even more negative. The adjusted differences be-
tween affected and unaffected areas were similar for
BPD without PTSD or CSA (0.19 ± 0.40) and BPD pa-
tients with PTSD or CSA (0.21 ± 0.31).
In sum, subgroup analyses yielded quite similar results
for BPD patients with and without PTSD or a history of
CSA.
Multilevel analyses
Multilevel analyses confirmed that body self-evaluation
was negatively related to the presence of either BPD or
PTSD after CSA, but not to other anxiety disorders. The
main effects were significant for the diagnoses of BPD
(β = −0.264 ± 0.064, p < 0.001) and of PTSD (β = −0.283 ±
0.066, p < 0.001) but not for other anxiety disorders
(β = 0.022 ± 0.063, p = 0.72). As shown in Table 2, the co-
variates (age and total number of scars) were not signifi-
cantly related to the body evaluations within this model.
No significant overall association between the presence of
at least one scar and the evaluation of the respective body
area emerged from the multilevel analyses (β = −0.105 ±
0.061, p = 0.067; see Table 2). However, the interaction
Table 2 Parameter estimates from the hierarchical linear model predicting the evaluation of body areas from
diagnoses and the presence of scars
Effect Parameter estimate ±
Standard error
t p
Intercept −0.0248 ± -0.1077 −0.23 0.818
Covariates
Age −0.0019 ± 0.0030 −0.63 0.529
Total number of scars −0.0443 ± 0.2054 −0.22 0.829
Main effects
Presence of a scar −0.1051 ± 0.0569 −1.85 0.067
Diagnosis of BPD −0.2641 ± 0.0639 −4.13 < 0.001
Diagnosis of PTSD −0.2831 ± 0.0664 −4.26 < 0.001
Diagnosis of other anxiety disorders (AD) −0.0221 ± 0.0611 −0.36 0.718
Interactions
(Presence of a scar)*(Diagnosis of BPD) −0.1387 ± 0.0639 −2.17 0.032
(Presence of a scar)*(Diagnosis of PTSD) 0.0909 ± 0.0640 1.42 0.159
(Presence of a scar)*(Diagnosis of other AD) 0.0108 ± 0.0633 0.17 0.865
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BPD predicted significantly lower ratings of body areas
(β = −0.139 ± 0.064, p = 0.032). This indicates that scars
are related to a negative evaluation of the affected body
areas in BPD patients. This finding was specific for the
BPD group; the interactions between scars and the
other diagnoses were not significant (p-values >0.15).
The specificity of the relation between the presence of
scars and the evaluation of body areas with or without
scars in BPD patients is further illustrated in Figure 3. In
the healthy controls and in both clinical control groups,
the area-adjusted body evaluations were not significantly
related to the presence of scars (all p-values > 0.50). In
contrast, BPD patients gave substantially higher evaluations
to body areas not affected by a scar than to those thatFigure 3 Differences between adjusted evaluations of body areas affectewere affected, even when adjusting for the respective areas
(0.203 ± 0.328, p < 0.001). The adjustments account for dif-
ferences in evaluations of areas typically unaffected by scars,
such as the backbone, vs. more frequently affected areas,
such as arms and legs.
Discussion
Three major findings emerge from this study. First, in
contrast to healthy participants BPD patients had pre-
dominantly negative ratings for most of their body areas.
This dominance of negative ratings was also seen in pa-
tients with PTSD after CSA but not in patients affected
by other anxiety disorders. Second, we found that the
negative body evaluation in patients with BPD was
largely independent of CSA. Third, in BPD patients, thed and not affected by at least one scar (means and standard errors).
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related to the presence of scars. This relation between
scars and negative evaluation of affected areas was not
seen in any of the other groups.
These findings corroborate and extend previously pub-
lished results. While Sansone et al. [11,12] and Haaf
et al. [7] used standardised body image questionnaires to
assess body self-evaluations, we used an approach in
which participants were asked to mark all positively or
negatively evaluated body areas. Both strategies provide
evidence for negative body evaluations in BPD patients.
The numbers from our study (notably, the large between-
group effect size of d = 1.42 that separated BPD patients
from healthy controls, and the low percentage of just 11%
in the BPD group that had a generally positive rating of
their body) help to better evaluate the magnitude of nega-
tive body self-evaluation in BPD patients.
According to our data the negative body self-evaluation
and the relation of scars and a negative body evaluation is
also seen in BPD patients without PTSD or reported his-
tory of CSA. This is in line with the findings from Haaf
et al. [7] indicating that childhood trauma did not predict
body image in BPD patients. However, our study is the
first to establish a link between scars and a negative evalu-
ation of the affected body areas in BPD patients. The spe-
cificity of this connection might have different reasons
and cannot be explained from our data. Some patients
might tend to injure body areas they dislike, while some
patients might dislike body areas that have scars resulting
from NSSI. Obviously, these two possibilities might also
co-occur in one patient. One possibility that should be
kept in mind is that characteristic scars resulting from
NSSI might contribute to labelling processes as being
mentally ill. In a group of patients who is prone to shame
[2] and to deficits in close relationships [35] visible scars
might be one of the elements in a complex which includes
a negative body self-evaluation, perceived social exclusion,
dysfunctional coping strategies such as NSSI resulting in
scars, which in turn might aggravate a negative body self-
evaluation. However, the postulated causal attributions are
still to be established. While these possibilities would be
in line with our data, our study lends no support to the as-
sumption that these patients feel pride in their scars or
want to be admired for them [24,25].
Several limitations need to be considered when inter-
preting these results. (i) It would have been desirable to
know more about the nature of the scars. It seems plaus-
ible that the scars in the BPD patients were generally
more visible, and had more often resulted from
intentional injuries than those in the control groups.
However, as this has not been assessed in our study, all
interpretations related to the nature of scars remain
speculative. (ii) A related limitation has to do with the
choice of clinical controls; patients with PTSD after CSAor with other anxiety disorders. In general, scars of these
patients are likely to be less noticeable than say, in indi-
viduals whose PTSD was brought on by an accident.
To better disentangle different components that might
contribute to the evaluation of body areas – both with
and without scars – this specific group of clinical con-
trols was not sufficient. While our data give a first hint
that different groups of anxiety disorders might differ
with respect to body self-evaluation and to a potentially
mediating role of scars, a more systematic evaluation of
anxiety patients is a matter for future research. (iii) With
respect to the external validity of our findings on BPD
patients, it should be kept in mind that our sample was
confined to females recruited at a specialized university
setting. Accordingly, the findings need to be replicated
with more diverse samples before they can be general-
ized to all BPD patients. (iv) A further limitation relates
to the sample size, especially in the groups of clinical
controls. As indicated by post hoc power analyses, our
study was underpowered to detect small between-group
differences. (v) As already emphasised, our study was
strictly observational; accordingly, it must be acknowl-
edged that all inferences about causal relationships are
largely speculative.
Despite these limitations, it may be concluded that at
least treatment seeking female BPD patients show a
negative evaluation of their body, and this negative
evaluation is largely independent of a history of CSA. In
addition, this negative evaluation is partially related to
the presence of scars.
Future research might elaborate on our finding that
the negative body self-evaluation seen in BPD patients is
also found in patients without co-occurring PTSD or a
history of CSA. At this respect, several types of studies
are warranted. Cross-sectional studies could seek to
narrow down the link between BPD and a negative body
evaluation by excluding confounders such as eating
disorders and depression. Longitudinal studies would be
needed to establish a link between body-related issues
(which are a normal transient phenomenon during ado-
lescence) and the development of BPD. For instance, it
would be highly interesting to study whether a persist-
ently negative body self-evaluation is a frequent precur-
sor of BPD. And finally, a development and evaluation
of body-oriented treatment modules would be highly
desirable.Conclusions
Our study indicates that most BPD patients have pre-
dominantly negative feelings towards their own body.
This negative body self-evaluation was independent from
CSA experience, but significantly related to the presence
of scars.
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well-being, social interaction, and self-esteem, which are
already impaired in BPD, our data suggest a systematic
evaluation of treatment modules specifically addressing
body-related issues in BPD.
From a nosological perspective, we were surprised that
experience of CSA and/or PTSD was unrelated to body
self-evaluation in BPD. While this finding does not allow
for firm conclusions, it invites systematic research ad-
dressing the hypotheses that body-related issues are
amongst the core symptoms of BPD.
Abbreviations
BPD: Borderline personality disorder; PTSD: Posttraumatic stress disorder;
CSA: Childhood sexual abuse; NSSI: Non-suicidal self-injury; IPDE: International
personality disorder examination; SCID I: Structured clinical interview for
DSM-IV Axis I; BSL-23: Borderline symptom list; PDS: Posttraumatic stress
diagnostic scale; CTQ: Childhood trauma questionnaire; SBA: Survey of body
areas; MBSRQ: Multidimensional body-self relations questionnaire;
ANOVA: Analysis of variance; ANCOVA: Analysis of covariance.
Competing interest
The authors declare that they have no competing interests.
Authors’ contributions
NK performed the statistical analysis, drafted the manuscript, and
participated in the design of the study. KP and AK helped to draft the
manuscript. EB and SC acquired the data and revised the manuscript
critically. UEP participated in the design of the study and its coordination
and revised the manuscript critically. AD conceived of the study, mainly
participated in its design and coordination and helped to draft the
manuscript. All authors read and approved the final manuscript.
Author details
1Department of Psychosomatic Medicine and Psychotherapy, Central
Institute of Mental Health, Medical Faculty Mannheim/Heidelberg University,
Germany, J5, Mannheim D-68159, Germany. 2Department of Psychology,
School of Social Sciences, University of Mannheim, Mannheim 68131,
Germany. 3Department of Clinical Psychology and Psychotherapy, University
of Muenster, Muenster 48149, Germany. 4Department of Sport and Sport
Sciences, Karlsruhe Institute of Technology, Karlsruhe 76131, Germany.
Received: 17 March 2013 Accepted: 27 July 2013
Published: 10 April 2014
References
1. Lieb K, Zanarini MC, Schmahl C, Linehan MM, Bohus M: Borderline
personality disorder. Lancet 2004, 364:459–461.
2. Rüsch N, Lieb K, Göttler I, Hermann C, Schramm E, Richter H, Jacob GA,
Corrigan PW, Bohus M: Shame and implicit self-concept in women with
borderline personality disorder. Am J Psychiatry 2007, 164:500–508.
3. Staebler K, Helbing E, Rosenbach C, Renneberg B: Rejection sensitivity and
borderline personality disorder. Clin Psychol Psychother 2011, 18:275–283.
4. Grogan S: Body Image: Understanding Body Dissatisfaction in Men, Women
and Children. London: Routledge; 1999.
5. Goldenberg JL, McCoy SK, Pyszczynski T, Greenberg J, Solomon S: The body
as a source of self-esteem: the effect of mortality salience on identification
with one’s body, interest in sex, and appearance monitoring. J Pers Soc
Psychol 2000, 79:118–130.
6. Crocker J, Wolfe CT: Contingencies of self-worth. Psychol Rev 2001,
108:593–623.
7. Haaf B, Pohl U, Deusinger IM, Bohus M, Untersuchungen zum
Körperkonzept bei Patientinnen mit Borderline-Persönlichkeitsstörungen:
Examination of body concept on female patients with borderline
personality disorder. Psychother Psych Med 2001, 51:1–9.
8. Kazuko T, Inoue K: Discriminative features of borderline personality
disorder. Shinrigaku Kenkyu 2009, 79:506–513.9. Muehlenkamp JJ, Brausch AM: Body image as a mediator of non-suicidal
self-injury in adolescents. J Adol 2012, 35:1–9.
10. Muehlenkamp JJ, Claes L, Smits D, Peat CM, Vandereycken W: Non-suicidal
self injury in eating disordered patients: a test of a conceptual model.
Psychiatry Res 2011, 30:102–108.
11. Sansone RA, Chu JW, Wiederman MW: Body image and borderline
personality disorder among psychiatric inpatients. Compr Psychiatry 2010,
51:579–584.
12. Sansone RA, Wiederman MW, Sansone LA, Monteith D: Obesity and
borderline personality symptomatology: comparison of a psychiatric
versus primary care sample. Int J Obesity 2001, 25:299–300.
13. Herpertz SC: Self- injurious behaviour. Psychopathological and
nosological characteristics in subtypes of self- injurers. Acta Psychiatr
Scand 1995, 91:57–68.
14. Kleindienst N, Bohus M, Ludäscher P, Limberger MF, Kuenkele K, Ebner-Priemer
UW, Chapman AL, Reicherzer M, Stieglitz RD, Schmahl C: Motives for non-
suicidal self-injury among women with borderline personality disorder.
J Nerv Ment Dis 2008, 196:230–236.
15. Zanarini MC, Frankenburg FR, Reich DB, Fitzmaurice G, Weinberg I,
Gunderson JG: The 10-year course of physically self-destructive acts
reported by borderline patients and axis II comparison subjects. Acta
Psychiatr Scand 2008, 117:177–184.
16. Turner VJ: Secret Scars: Uncovering and Understanding the Addiction of
Self-Injury. Hazelden: Center City; 2002.
17. Renneberg B, Herm K, Hahn A, Staebler K, Lammers CH, Roepke S:
Perception of social participation in borderline personality disorder.
Clin Psychol Psychother 2012, 19:473–480.
18. Rüsch N, Holzer A, Hermann C, Schramm E, Jacob GA, Bohus M, Lieb K,
Corrigan PW: Self-stigma in women with borderline personality disorder
and women with social phobia. J Nerv Ment Dis 2006, 194:766–773.
19. Franzén AG, Gottzén L: The beauty of blood? Self-injury and ambivalence
in an Internet community. J Youth Stud 2011, 14:279–294.
20. Farber SK: Self-medication, traumatic re-enactment, and somatic
expression in bulimic and self-mutilating behavior. Clin Soc Work J 1997,
25:87–106.
21. Paris J: The development of impulsivity and suicidality in borderline
personality disorder. Child Y Psy 2005, 17:1091–1104.
22. Klonsky ED, Muehlekamp JJ: Self-injury: a research review for the
practitioner. J Clin Psychol 2007, 63:1045–1056.
23. Walsh BW: Treating Self-Injury: A Practical Guide. New York: Guilford Press;
2006.
24. Favazza AR, Conterio K: The plight of chronic self-mutilators. Community
Ment Hlt J 1988, 24:22–30.
25. Evans M: Being driven mad: towards understanding borderline and other
disturbed states of mind through the use of the counter-transference.
Psychoanal Psychother 2007, 21:216–232.
26. Weaver TL, Turner PK, Schwarze N, Thayer CA, Carter-Sand S: An exploratory
examination of the meanings of residual injuries from intimate partner
violence. Women Health 2007, 45:85–102.
27. Loranger AW, Sartorius N, Andreoli A, Berger P, Buchheim P,
Channabasavanna SM, Coid B, Dahl A, Diekstra RF, Ferguson B, Lawrence B,
Jacobsberg LB, Mombour W, Pull C, Ono Y, Regier DA: The international
personality disorder examination: the world health organization/
alcohol, drug abuse, and mental health administration international
pilot study of personality disorders. Arch Gen Psychiatry 1994,
51:215–224.
28. First MB, Spitzer RL, Gibbon M, Williams JBW, Benjamin LS: User’s guide forthe
structured clinical interview for DSM-IV Axis I disorders (SCID-I) – clinical version.
Washington: American Psychiatric Press; 1997.
29. Bohus M, Kleindienst N, Limberger MF, Stieglitz RD, Domsalla M, Chapman
AL, Steil R, Philipsen A, Wolf M: The short-version of the borderline
symptom list (BSL-23): development and initial data on psychometric
properties. Psychopathology 2009, 42:32–39.
30. Foa EB: The Posttraumatic Diagnostic Scale (PDS) Manual. Minneapolis:
National Computer Systems; 1995.
31. Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahlovalia T,
Stokes J, Handelsman L, Medrano M, Desmond D, Zule W: Development
and validation of a brief screening version of the childhood trauma
questionnaire. Child Abuse Negl 2003, 27:169–190.
32. Schirbel A, Reichert A, Roll S, Baumgart DC, Büning C, Wittig B,
Wiedenmann B, Dignass A, Sturm A: Impact of pain on health-related
Kleindienst et al. Borderline Personality Disorder and Emotion Dysregulation 2014, 1:2 Page 10 of 10
http://www.bpded.com/content/1/1/2quality of life in patients with inflammatory bowel disease. World J
Gastroentero 2010, 16:3168–3177.
33. Cash T: The multidimensional body-self relations questionnaire.
http://www.body-images.com.
34. Metha CR, Patel NR: A network algorithm for performing fisher’s exact
test in r x c contingency tables. J Am Stat Assoc 1983, 78:427–434.
35. Hill J, Pilkonis P, Morse J, Feske U, Reynolds S, Hope H, Charest C, Broyden
N: Social domain dysfunction and disorganization in borderline
personality disorder. Psychol Med 2008, 38:135–146.
doi:10.1186/2051-6673-1-2
Cite this article as: Kleindienst et al.: Body self-evaluation and physical
scars in patients with borderline personality disorder: an observational
study. Borderline Personality Disorder and Emotion Dysregulation 2014 1:2.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
